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DEPRECIATION 



Depreciation is an old question in which of late a great deal 
of new interest has been aroused. The reasons which have 
brought this question to the front. at this time may be traced 
partly to governmental action and partly to certain economic 
changes in our industrial and commercial life. 

Our state and national governments, for instance, are greatly 
extending their activities. Among other things they are exer- 
cising much closer supervision over public utilities than for- 
merly. They are also beginning to levy taxes on incomes and on 
net earnings. Activities of this kind, in order to be effectively 
as well as fairly carried out, require that both the earnings and 
operating expenses should be properly defined, classified and 
recorded. In the classifications and rules that have been pro- 
mulgated in this connection depreciation is generally treated as 
an operating expense. It is taken out of earnings before the 
profits are stated. 

Further interest therein has also been stimulated by the 
position in this respect of those who depend upon public utilities 
for the services they render. Such services have now become 
necessities. Customers for them therefore^nsist, as they have 
the right to do, that the plants be kept in good serviceable con- 
dition through adequate provisions for depreciation. They 
further demand that the money so set aside, especially wher^. 
contributed by them, be honestly used for the purposes for- 
which it was intended. 

Investors are also scanning conditions more closely than: 
formerly. When the units of capital employed in production 
were small and chiefly ow^ned by the operators themselves there 
were but few reasons why anyone but the owner should care 
just how depreciation was provided or the capital kept up. 
These units, however, have increased in size and with this in- 
crease have also come radical changes in the ownerships. The. 
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bonds and stocks of our public utility and industrial corpora- 
tions are now held by investors in all parts of the country. 
These investors, far separated from their property, now want 
to know how the property behind these securities is kept up. 
In fact, they constantly demand information as to whether 
adequate provisions are made for such depreciation as is taking 
place in the property. 

A correct treatment of depreciation in all its phases is also 
of the greatest importance to the public utilities themselves. It 
provides the means by which their property may be renewed 
when it has to be discarded. It enables them to place the bur- 
den of such maintenance or renewals where it properly belongs. 
It materially assists in establishing equitable relations between 
the utilities and their customers. It places the utilities in a 
sound position in this respect with reference to both the courts 
and so-called public utility laws. It is also in line wnth proper 
methods and sound practices from a commercial point of view. 

There are also other reasons why proper treatment of depre- 
ciation is important. Public utilities for adequate service are 
ordinarily entitled to rates which will yield reasonable returns 
for operating expenses, including depreciation, and interest and 
profit on the investment. These items therefore constitute the 
cost of the service, the cost which becomes the basis for rates. 
Such amounts for operating expenses and depreciation may 
also be deducted from the gross earnings in arriving at the 
profits or net earnings upon which income and corporation taxes 
are assessed. Now, if depreciation is either omitted from or 
understated in the operating expenses, the result is that higher 
than the true net earnings or profit are shown. This, in turn, 
jnay easily lead to unjust reductions in rates as well as to un- 
^varranted increases in taxes or other charges. 

In fact, the conditions which have thus been outlined are 
liringing about a better realization of the importance and nature 
of depreciation. They are also resulting in inquiries into the 
forces by which it is caused, the methods by which it can be 
estimated, how it should be provided for, the methods of ac- 
counting connected with it, and many other phases of this ques- 
tion. Depreciation is not only an important subject, but it 
is too comprehensive for adequate treatment in a short paper. 
AH I shall attempt to do, therefore, is to call attention to a 
few of its leading features and to outline how it is administered 
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under the Public Utilities Law in Wisconsin. In this connection 
I will first take np the law itself. The leading provisions in 
relation to depreciation read as follows ; 

''1. Every public utility shall carry a proper and adequate 
depreciation account whenever the commission after investiga- 
tion shall determine that such depreciation account can be 
reasonably required. The commission shall ascertain and de- 
termine what are the proper and adequate rates of depreciation 
of the several classes of property of each utility. The rate? 
shall be such as will provide the amounts required over and 
above the expense of maintenance to keep the property in a 
state of efficiency corresponding to the progress of the industry. 
Each public utility shall conform its depreciation accounts to 
such rates so ascertained and determined by the commission. 
The commission may make changes in such rates of depreciation 
from time to time as it may find to be necessary. 

"'2. The commission shall also prescribe rules, regulations, 
and forms of accounts regarding such depreciation which the 
public utility is required to carry into effect. 

**3. The commission shall provide for such depreciation in 
fixing rates, tolls and charges to be paid by the public. 

**4. All moneys thus provided for shall be set aside out of 
the earnings and carried in a depreciation fund. The moneys 
in this fund may be expended in new constructions, extensions 
or additions to the property of such public utility, or invested, 
and if invested the income from the investments shall be carried 
in the depreciation fund. This fund and the proceeds thereof 
shall be used for no other purpose than as provided in this sec- 
tion and for depreciation." ~* 

This law clearly recognizes the fact that public utility prop- 
erty, the same as practically all other kinds of property, is grad- 
ually depreciating both in value and efficiency, and that these 
losses must be made good by regular renewals of the property 
if the investment is to be kept intact and the efficiency of the 
service maintained. It further recognizes the fact that the 
cost of depreciation is by its nature an operating expense and 
should be borne by the consumers in the form of rates that are 
high enough to cover this cost. In addition to this the law 
also provides that money so collected from the customers shall 
not be permanently diverted or used for any other purpose 
than for the renewal of the depreciated property. 

This law is sound in theory and in line with public policy. 
Its provisions are simple and direct and seem to meet the re- 
quirements. Tq begin with it was not satisfactory to all. 
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Those, for instance, who for one reason or another desired 
heavy reductions in the rates charged by the utilities for their 
services found in full depreciation charges many obstacles to 
their plans. They discovered that what appeared to be high 
rates when depreciation was not included in the operating ex- 
penses, often turned out to be comparatively low rates when 
depreciation charges were properly treated. Plants which ap- 
pear to be very prosperous when depreciation is omitted from 
consideration are often found to be only moderately so, if not 
actually losing propositions, when from one to more than five 
per cent on the investment, depending on the conditions, are al- 
lowed for depreciation. 

Many operators of public utilities also objected to this law. 
It especially failed to find favor among those who in the past 
had been able to provide for renewals by new capital issues, 
and w^ho expected to be able to do so in the future, and who, 
in this way, could devote the amount earned for depreciation to 
dividend payments and other purposes of this kind. It was 
also looked upon as an unjust innovation by those who hold that, 
for some utilities at least, there is an appreciation in the valua- 
tion of their property which tends to more or less fully offset 
the depreciation therein. As was to be expected, this law has 
also met with some opposition from those who object to the 
keeping of such exact records as are necessary in order that pro- 
visions for depreciation may be properly handled and cared 
for. 

It is only just to say, however, that many of these objections 
now seem to be wearing away and that the provisions in the 
law are now more generally looked upon as just and fair both 
to the public and the utilities. 

Nature of Depreciation. 

The Century Dictionary defines depreciation as 

1. The act of lessening and bringing down value; 

2. A fall in value; reduction of worth. 

Significant as these definitions are, they hardly convey to 
one's mind everything that is implied in the term depreciation 
as understood by those who are in actual charge of the operation 
of public utilities and other industrial enterprises. To fully 
comprehend its meaning from this point of view, it would al- 
most seem necessary to come into actual contact with operating 
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plants of this kind. As soon as the equipment has been placed 
in position and the plant put in operation, it begins to fall off in 
yalue. Buildings, machinery, and other equipment are subject 
to the destructive ravages of time, and sooner or later will be- 
come useless from wear and tear and from general decay. Be- 
cause of new inventions and unexpected developments and 
growth in the business such equipment may even have to be re- 
placed by better, more efficient, or more powerful units long be- 
fore it is worn out. While some parts show greater resisting 
power and will serve their purpose longer than other parts, all 
are on the way to the scrap heap. Good upkeep and careful 
usage may prolong the useful life of many of these parts but 
cannot prevent their ultimate fate. . 

Depreciation is important for other reasons than those given 
above. It is one of the important elements that enter into the 
determination of the present value of the physical property of 
public utilities when it has to be ascertained for rate making, 
purchase and sale, capitalization, and other purposes. 

Depreciation is generally due to causes which may be classi- 
fied under ordinarj^ wear and tear, general decay, obsolescence, 
and inadequacy. 

Wear and tear, or minor renewals are ordinarily made up of 
repairing and replacing minor equipment as well as the smaller 
parts of the larger units of the equipment as these wear out, 
break, or in some way are lost. Examples of such repairs and 
renewals may be found in the wearing out of the bearings on 
machines, wheels on cars, tires on wagons, shoes on horses, com- 
mutators on dynamces. Such repairs in an operating plant 
are almost constantly going on and the expenses involved are 
therefore fairly regular. As these expenses are about the same 
from year to year, they can be charged directly into the oper- 
ating expenses without causing serious fluctuations in the net 
earnings. While expenses of this kind are in the nature of 
depreciation, they are, as a rule, not included in depreciation 
allowances but charged separately into the operating expenses. 

General decay is that part of wear and tear which is due to 
age and which cannot be made good through such ordinary re- 
pairs as those just described. This deterioration also begins 
as soon as* the equipment is placed in operation and goes on 
lintil it becomes unsafe or useless. Wooden parts are certain 
to rot and decay; iron rusts, wears, and wastes away. Thus, 
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car and wagon bodies and other equipment become so weakened 
by decay that screws, nails and bolts will no longer hold the 
different parts together. Engines, boilers, and other machinery 
wear out and become useless ; so do buildings and practically all 
other equipment. There is little or nothing about a plant, ex- 
cept perhaps land, that does not sooner or later reach such 
state of decreptitude that it no longer pays to repair and keep 
it in use. 

Obsolescence here means such lowerings of the value of prop- 
erty as are due to progress in the art, or to the development of 
something newer, more economical and more effective generally. 
It often happens, especially in the electrical field, that new 
types of apparatus are brought into use which are so much 
more efficient than existing apparatus that it becomes necessary 
to discard the latter, often long before it is worn out. Ex- 
amples of this are found in the displacement of steam recipro- 
cating engines by steam turbines, which, in turn, may also 
necessitate changes in boilers, generators and other equipment. 
Such changes, even when the greater efficiency of the new 
equipment and when the value of the displaced property, either 
for use or sale, is taken into consideration, maj'' result in net 
losses to the utilities. Another example in point is where steam 
plants are discarded because of the development of water power. 
Owing to municipal requirements public utilities may also have 
to replace and change much equipment while it still is in good 
serviceable condition. Thus overhead wires or transmission sys- 
tems may have to be changed or- removed. Losses incurred for 
these and other similar reasons, especially when they could not 
have been avoided by the exercise of ordinary judgment and 
foresight in connection with the original design and construc- 
tion, should undoubtedly receive consideration in depreciation 
allowances. 

Inadequacy is that reduction in value . which results when,, 
because of unexpected developments and growth in biisiness, 
existing equipment has to be replaced by equipment of greater 
capacity and size. In water works, for instance, it often hap- 
pens that larger engines, boilers, pumps have to be* put in long 
before those in use are worn out. -This is also often true of 
buildings, mains, and other equipment. There are also in- 
stances when similar changes are brought about through city 
ordinances and other similar requirements. Such changes oc- 
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cur even where the original design and installation was of the 
best. That losses arising from such causes and under such cir- 
cumstances should not he disregarded in dealing with deprecia- 
tion, would seem rather obvious. 

There are losses in value because of certain non-insurable ac- 
cidents arising from explosions, floods, wind, electrolysis, and 
other forces. Such losses, however, can seldom be determined 
in advance. They are also, as a rule, of rather infrequent oc- 
currence as well as extremely uncertain as to the extent of the 
damages inflicted. They are, in fact, of a different class of 
losses from those which are ordinarily included in depreciation. 
The best practices in connection with providing for such losses 
would therefore seem to be to charge them directly to the ope,rat- 
ing expenses for the year in which they happen, when small, and 
to distribute them over longer periods when they are too large 
to be conveniently met in any one year. 

Depreciation is an Operating Expense. 

That losses in value, such as come under wear and tear on 
the one hand and under general decay, obsolescence, and in- 
adequacy on the other, are a part of the cost of production or 
of the services rendered by public utilities would seem to be 

clear. It is obvious from the nature of these expenses as well 

* 
as on the ground of public policy. Owing to their regularity 

and character it would also seem that the former can best be 
met by being charged directly to operating expenses as they 
occur; and that the cost of general decay, obsolescence, and in- 
adequacy, being more irregular and also, as a rule, greater in 
amount, should be provided for in advance by charging each 
year's expenses through depreciation accounts with its prorata 
proportion thereof. 

Investors in public utilities, at least under normal conditions, 
are entitled to have their investment kept intact. If they are 
not within reasonable limits assured of this, the necessary capi- 
tal will not be forthcoming. These conditions prevail regard- 
less of whether the plants are privately or publicly owned. In 
both cases the rates charged for the services should be high 
enough to cover all reasonable expenses, including depreciation 
and interest charges. 

The cost of the services rendered by public utilities includes 
not only such current expenses as labor, material and supplies 
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of all kinds, but such deferred charges as insurance, taxes, de- 
preciation, , interest on the investment, etc. About the only 
difference in effect as between such current and deferred costs 
is that the former are met currently, perhaps monthly, while 
the latter are met at longer and more or less regular intervals. 
Current expenses are met as they occur by direct charges to 
some account under operating expenses. Deferred costs are 
met, say, once a year or once in several years, but they should 
be estimated or ascertained in advance and distributed in equal 
monthly and yearly parts over the period they cover. Taxes, 
for instance, being met yearly, should be borne by the products 
for the year and shared in equally by each of the twelve months. 
Depreciation, on the same . principles, should be borne by the 
entire output during the life of the property it covers and dis- 
tributed in monthly and yearly proportions in the operating 
expenses for this period. Such distribution is necessary in or- 
der to determine the true net earnings per month or year, and 
also in order to show at frequent intervals the total cost as 
well as the costs per unit of the products or services rendered. 
The importance of such costs, not only for operating but for 
other purposes, is well understood. It is also readily seen 
that reliable figures upon the^e points cannot be had unless 
both current and deferred costs are included in the expenses. 

The nature of such costs may be further illustrated. If a 
public utility corporation rented or leased its plant, the amount 
paid on such rental would be likely to just about cover de- 
preciation and interest on the investment therein. This rental 
would also be regarded as a part of the expenses of the cor- 
poration and as a part of the cost of the services it furnished. 
The situation in this respect is in no important particular dif- 
ferent from the one which is presented when the company owns 
its own plant. In this case the cost of this plant appears in 
the form of depreciation and interest charges, and these charges, 
divided up into monthly or yearly installments, are as much a 
part of the cost of the services rendered as was the rental paid 
for the leased plant. The cost in both cases is made up of de- 
preciation and interest, and these are in either case necessary 
charges against the products turned out during the period cov- 
ered. 

To charge depreciation to the construction account and to 
meet its costs by the issuance of new securities, as is. so often 
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done, is highly objectionable from almost every point of view. 
It soon results in excessive capital issues and capital charges. 
It may shift the cost of depreciation from those who should 
bear it and it often enables those in chaise to directly or in- 
directly declare dividends to which stockholders are not en- 
titled. Such practices are certain to result in unfair profits 
to some and serious losses to others. They also tend to retard 
the proper development of the business and services of the 
utilities. They have this effect because under them the capital- 
ization soon becomes so high that required additional capital 
cannot be obtained for new and much needed extensions of the 
plant and for improvements in the servide. Such practices arc 
also bad from an ethical point of view. Improper treatment 
of depreciation and the amounts set aside to cover it is, there- 
fore, in the long run likely to prove injurious to either the cus- 
tomers o.r the investor, or the public as a whole. In fact, it 
may even happen that all three classes will be detrimentally 
affected thereby. It is clearly contrary to public policy. 

Methods of Estimating Life of Property. 

The real work in connection with depreciation consists of es- 
timating the probable life of the property involved; of deter- 
mining the amount that should be set aside annually to cover 
such depreciation; and of deciding upon proper methods of re- 
cording the same upon the books of the company. 

The most complicated and difficult part of this work is, 
perhaps, that of estimating the probable life of the different 
classes of property which make up a utility plant. There are 
many reasons for this. This life varies with the kind or class 
of property or equipment and with many other conditions. In 
the case of water works some parts of a plant have a life of 
only five years or less, while other parts again have lives of 
ten, fifteen, twenty-five, fifty, and even a hundred years. These 
parts must be classified on the basis of age and dealt with in 
such age groups. 

The life of the property in each of these classes as well as 
of the plant as a whole is greatly affected by many local con- 
ditions. A plant, far instance, that is well constructed of the 
best material will last longer than one that is poorly constructed 
of poor material. This is in line with the laws of nature. High 
grade construction and material count for as much in property 
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used by public utilities as it does in property used in othei* 
fields. Plants that are properly designed in the light of both 
present and future needs will have more years of useful life than 
those of which the contrary can be said. The former are fitted 
with the latest type of the most approved equipment, so adjusted 
as to operate with the least possible friction, not only when 
meeting the smaller present demand but when it takes care of 
a growing future demand as well. That plants of this type will 
not only better resist the ravages of time and longer escape the 
renewals that follow progress in the art and growth of the 
business than is the case with a plant of an inferior type, is too 
plain for argument. By this is not meant that provisions for 
future growth ^is a matter that may not be easily overdone. 
Owing to depreciation and other factors it is generally not 
economical to attempt to provide for conditions that are not 
likely to materialize within a reasonable time. 

The way in which plants are operated is also an important 
element. Overworked plants are quickly injured. Certain 
parts therein are likely to have to be .renewed, often long be- 
fore the end of their ordinary life. This is also the case of 
plants that are not- properly kept up by ordinary repairs, etc. 
In fact, plants that are carefully watched in this respect and 
on which minor renewals and repairs are promptly made as 
soon as needed, will last much longer than plants which are 
neglected in this respect. This, as in many other instances, is 
a situation where a stitch in time is apt to save nine. Exces- 
sive heat and humidity as well as extremely cold weather are 
also apt to seriously affect the life of at least certain classes 
of property. 

Engines that are properly selected, placed, and operated and 
that in all respects are well adapted to their work, will last 
much longer than engines selected without much of any refer- 
ence to these matters, and which may be uneconomical and badly 
used. This is true not only from the point of view of general 
decay, but from that of obsolescence and inadequacy. What 
applies to engines in this respect is equally applicable to boilers, 
standpipes, buildings, and other equipment. 

Even cast iron and other pipes are more or less affected by 
character and quality; by the kind of soil in which they are 
laid; by proper laying and by whether they are disturbed by 
other trenches; by the kind of water that passes through tiiem; 
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as well as by electrolysis and other forces. Their life may also 
be shortened by a rapidly growing demand for fire and other 
service. 

Practically all kinds of equipment appear to last longer 
when used throughout their lives for the purposes for which 
they were intended than when* shifted about from one use to 
another and from place to place. Some parts depreciate very 
rapidly at fi,rst and then more slowly later on. This is especially 
true when sales value is considered. Equipment becomes sec- 
ondhand almost as soon as placed in operation. If it has to 
be sold, then it will have to go at secondhand prices. Other 
parts, again, depreciate more slowly at fi.rst, even up to shortly 
before the end of their life. This applies with especial force 
when service value rather than sales value is considered. 

It is also necessary to know how long the different parts 
have been in use as well as the expenditures made thereon for 
repairs and renewals. These facts can usually be obtained 
from the books and records of the company. Such data as the 
original cost, or cost of reproduction new, of the property, its 
present value, its scrap and minimum service value, are also 
important. 

In this connection it is also of importance to know the so- 
called scrap value, or minimum service value, of the various 
parts when discarded or replaced. This value depends very 
largely upon whether the parts or units can be fixed up and 
used again, or whether they must be treated as junk. In the 
former case they may have considerable value. In the latter 
case the value is naturally less, though even in this case it 
often amounts to considerable sums. In both instances the 
values assigned the parts are those which are obtained from the 
fullest possible inquiries into all the facts which affect such 
values. These values, when thus found, are deducted from the 
cost new in assigning the life of the parts for depreciation pur- 
poses. 

In making proper allowances for those elements of deprecia- 
tion which are represented by the terms obsolescence and in- 
adequacy, it is of special importance to know whether the equip- 
ment used was up to date at the time it was put in and whether 

» 

the^ plant was properly designed from an engineering point of 
view. If poor judgment was used in either case, it is by no 
means clear that the losses which result therefrom should be 
sjijfted to the consumers. 
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In view of these and other facts, it is apparent that it can- 
not often be safe to estimate the life of property of this kind 
without detailed and accurate information as to its condition 
and the way it has been used. In estimating their life, therefore, 
each part of the plant should be carefully examined and even 
tested by someone who by training and judgment is qualified 
to pass upon such matters. In addition to this it is also neces- 
sary to consult facts and life tables covering like property under 
various conditions, as well as to avail oneself of all other in- 
formation in point. In the actual work of determining the life 
some appear to depend upon inspection and judgment alone, 
while others seem content to rest their case on existing life 
tables of other similar property. Neither method, when de- 
pended on alone, seems to be entirely safe. Judgment is often 
affected by personal interests, natural bias, and other factors. 
Likewise, the conditions found for any given property at one 
time are not always likely to correspond to the conditions found 
for like property of the same age at another time and place. 
Nor can general rules always be depended on to fit special con- 
ditions. It therefore seems to me that the safest way is to com- 
bine both methods. 

A careful examination of the property and the conditions 
by which its life is affected, supplemented by a close study of 
the facts for other like property as presented in life tables and 
in other ways, would certainly seem to lead to the best and 
safest results in such work. This method would offer oppor- 
tunities for such comparisons of facts and tests of judgment 
as can be had in no other way. On the whole it seems much 
superior to any other method. I have reached this conclusion 
after listening to volumes of testimony and after having ex- 
amined hundreds of reports upon the subject, as well as from 
such studies as I have been able to make of the properties them- 
selves and of the methods under which their lives were esti- 
mated. 

To say that the experience of others as expressed in life 
tables, especially when these tables are accompanied by the 
facts upon which they are based, is of no value if not actually 
misleading in estimating the life of property, would almost 
seem like saying that history is of no value in judging present 
and future conditions. It should not be forgotten in this con- 
pection that it is the present condition only of the property 
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that can actually be seen. The past of this property is largely 
hidden, except 'for such light as may be thrown thereon by its 
present condition and by the records of the company. The 
future of the property is even more problematical. Such opin- , 
ions as are formed on this point must, in the very nature of 
things, be based on the probable past and future conditions. 
As such conditions are largely represented in the kind of life 
tables and facts I have in mind, it would hardly seem that they 
can be entirely without value. 

The engineering staff of the Wisconsin commission, in de- 
termining the life of the various classes of property and the 
amount of the depreciation that has taken place therein, not 
only carefully examine the property and make full notes on all 
the facts by which its condition appears to be affected, but they 
also make use of life tables of various kinds, as well as of other 
facts and information that have any bearing upon the matter. 
Among other things they have prepared tables which show the 
per cent conditions on the sinking, fund basis for various lengths 
of life as high as one hundred years. This per cent condition, 
when used, is still further controlled by the condition of the 
property as ascertained by actpal inspection. When this con- 
dition is good the property is rated at about 100 per cent of 
its unexpired life. When it is fair, the property is rated at 
about 90 per cent of its unexpired life. When it is poor, it is 
rated at about 80 per cent of this life, and so on. 

These tables are rather complicated. This is also more or 
less true of the methods by which they are applied. For these 
reasons I shall not attempt to describe them in detail. They 
are frequently used, however. The results obtained in this way 
have often been tested by other methods. * In fact, it has been 
determined again and again that such tables, supplemented by 
close personal inspection of the property, almost invariably lead 
to more reliable results than would be obtained from inspection 
alone. 

Composite Life of Plants. 

The conditions of the various parts of the plant as thus de- 
termined, together with facts showing the cost new and the 
scrap value of these parts, are then used as the basis for com- 
puting the life of each one of these parts, as well as of the 
plant as a whole. 
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One method that is sometimes used in computing the com- 
posite life of plants from such estimates is the so-called * * dollar- 
years" method. Under this method the property is first classi- 
fied as to the cost-value less scrap and as to age. Then it is deter- 
mined how many times the property in each of these classes will 
have to be renewed up to the end of the life of that class whose 
life is the longest. The next step is to compute the total cost* 
of all the renewals that are required of all the property in each 
of these classes during this period. These costs times their lives 
in years will give the total dollar-years. When the totail dollar- 
years for all classes is divided by the total cost of all renewals 
during the period, then the quotient obtained represents the 
composite life of the plant. During a hundred year perjod prop- 
erty having a life of five years will have to be renewed twenty 
times. The number of renewals that are needed during any 
given period thus depend on the length of this period and the 
life of the property. 

Another method that is frequently used by us for obtaining 
the probable life of the plant as a whole consists in determining 
the amount that is annually required for renewing the property 
in each class at the end of its life, and of dividing this sum for 
all the classes into the total cost new of all the property less 
its scrap value. 

If we admit the existence of such losses in property as those 
included in depreciation, as well as the economic necessity for 
including these losses in the cost of the service; if we concede 
further that it is possible to estimate the extent of such losses, 
that is the life of the property, with a fair degree of accuracy, 
then the next question to be considered is, how should these 
anticipated losses be financed or provided for. 

Methods op Providing for Depreciation. 

In discussing the methods of providing for depreciation or 
of financing the same it is important to obtain as clear an idea 
as possible of the relations that obtain between repairs and 
minor renewals on the one hand and depreciation, or other re- 
newals, on the other. To point out clearly just where the line 
should be drawn between renewals which are usually classed as 
repairs and renewals which are ordinarily classed as deprecia- 
tion, is an exceedingly difiicult task. 
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In actual practice this line also appears to be very loosely 
drawn. Larger corporations, such as railways with thousands 
of miles of lines, and such as industrial enterprises with many 
plants, often appear to get along very well with repair or 
maintenance accounts alone. Their business is so extensive that 
renewals as they oceur can be charged to repairs without seri- 
ously disturbing their net earnings. Owing to the very extent 
of their property, their renewal requirements are likely to be 
fairly regular from year to year. Such methods, however, 
while they may be adequate for operating purposes, fall short 
of keeping the investment intact. Under it no provisions are 
made for depreciation before the units are renewed. 

Other companies, again, while they have charged all renewals, 
so far made, direct to the repair and maintenance accounts in 
the operating expenses, have also besides this set aside some- 
thing for other losses, probably of a contingent nature. There 
are also some who restrict repair charges to the regular out- 
lays for minor renewals and upkeep, and who charge the more 
important renewals to the depreciation account. Many limit 
repairs to the renewal of parts, which last only about one year 
and charge depreciation with all other renewals. Others, again, 
charge all renewals to depreJiiation and at the end of the year, 
for the purposes of their reports, separate out such items as in 
their judgment constitute repairs and transfer the same to the 
repair accounts through the required entries. Companies are 
also encountered who charge the depreciation accounts with the 
renewal of entire units only, while the renewals of parts of 
such units go into the repair accounts. In water works, under 
this method, the replacement of boiler tubes would be classed as 
' repairs, while the replacement of the entire boiler would be 
classed as depreciation. Similarly, the renewals of valves, pis- 
tons, etc., on engines would be designated as repairs, and the 
replacement of the engine itself would be classed as a deprecia- 
tion charge. 

In actual practice, the determination as to how these charges 
should be divided as between repairs and depreciation is usu- 
ally left to the judgment of some one in either the accounting 
or in the operating department. This may be illustrated by the 
practice of one company which on the whole appears to make 
ample allowance for both the minor and the more important re- 
newals. In this case the distinction between repair and depre- 
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elation charges is largely determined by office routine or by the 
size of the job. Renewals which are comparatively small are 
charged directly to repairs or maintenance. Renewals which 
assume substantial proportions are, upon approval of someone 
in authority, charged to depreciation. 

In the classification of accounts promulgated for public util- 
ities by the Wisconsin commission, it is in a general way pro- 
vided that the losses in value of all tangible property -which 
lasts one or more years shall, in equal monthly payments, be 
charged to the depreciation account. This leaves renewals of 
property lasting less than one year, and all hand and portable 
tools without regard to their life, to be covered by the repair 
or maintenance accounts. This classification also provides that, 
when the cost of the units renewed is greater than its original 
cost, this excess shall be charged to the construction accounts. 
, These provisions in the Wisconsin classification of accounts 
are substantially adhered to by many of the plants in the 
state, but there are some among them who, for one reason or 
another, prefer some other division between repairs and de- 
preciation than that given in the classification. Others, again, 
dislike changes and are. not as ready as they might be to re- 
adjust themselves to more modern methods. Smaller plants are 
not always in position where they feel it is convenient for them 
to keep their records in the manner they should be kept. There 
are also some whose earnings are not large enough to cover op- 
erating expenses, interest on the bonds, and leave -a surplus for 
depreciation, and which are so situated that under existmg con- 
ditions they cannot be made to earn enough for this purpose. 
Conditions of this nature cannot be entirely disregarded. While 
the commission is doing its best to bring about the adoption of 
records that are simple and easily kept, as simple, in faet, as 
they can be made without eliminating the essential features 
which make .records necessary, it has endeavored to do so in 
such a way as not to unduly embarrass anyone. Even public 
utilities are sometimes a little slow in realizing that proper sys- 
tems are, in the long run, the most economical. 

But no matter just how depreciation is provided for, the re- 
newals themselves, outside of repairs, occur, as stated, at such 
irregular intervals that it is necessary, in order to avoid serious 
fluctuations in the net earnings, to make regular monthly or 
yearly . charges for the same to operating expenses. During 
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some months or years, for instance, extensive replacements may 
be required. During other months and years, again, and even 
for several years, none at all may be needed. All months and 
all yea.rs, however, have, in a sense, contributed towards the 
depreciation that has taken place in the property. Under such 
circumstances it is undoubtedly more equitable to distribute de- 
preciation in more equal annual charges during the life of the 
property than to charge the cost of the renewals to the ex- 
penses for the month or year in which they were made. 

Four methods of providing for depreciation and of equaliz- 
ing it as between the various years in the period covered are 
often suggested. These methods are: the *^ straight line," the 
''sinking fund,'' the ''diminishing value," and the "annuity 
methods." The first two in order of these methods seem to be 
the ones that are most generally employed in this country. 
The last two, or the diminishing value and the annuity methods, 
are mostly suggested by English writers upon this subject. 
They have also been quite fully explained by Professor H. R. 
Hatfield in his book on accounting. 

These methods are of the greatest importance in this con- 
nection and will therefore be more fully explained. In order 
to illustrate the results obtained in actual practice under each 
one of these methods, they have been applied to the depreciable 
property of the electric lighting and power plant, the com- 
posite life of which is show^n in tables 3 and 4. The electric 
plant was selected for this purpose because its life is short and 
the calculations therefore comparatively few. The results are 
given later in tables 4 to 9, inclusive. They show, among other 
things, the amounts that must be set aside annually from earn- 
ings under each of these methods to cover the depreciation 
charges. They show this for the property in each life group 
as well as for all the groups or the plant as a whole. It will 
be noticed that the so-called overhead charges in construction 
were excluded from the costs upon which the depreciation 
charges were figured. This was done more as a matter of con- 
venience in the calculations than because some at least of these 
overhead costs are not proper items to be covered by deprecia- 
tion allowances. The formula used in the calculations in each 
case is also given in the respective tables. 

In order to shed further light on these methods and enable 
some conclusion to be drawn as to their respective advantages 
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or disadvantages, tables have also been worked out and included 
herein which show for each method, for the period given, the 
respective amounts placed in the depreciation reserve to cover 
depreciation, and withdraw^n therefrom to cover the cost of re- 
newing discarded property, together with the cumulative bal- 
ances on hand in the reserve. In these calculations it has been 
assumed that each part of the plant is to be renewed at the 
end of its estimated life, and that the life of the plant is there- 
fore perpetual. It has further been assumed that the amouat 
set aside from year to year remains the same, and that there are 
no changes in the cost of the property during the period. The 
computations in the tables cover a period of 75 years, which 
period corresponds to the life of that group of the property 
which has the longest life. This period was chosen in order 
to show the condition of the reserve account up to the time 
when all the prope,rty had been renewed at least once. These 
facts are given in tables 10 to 15, inclusive. 

Before these methods are further explained and illustrated it 
should be pointed out that the cost new of the depreciable prop- 
erty of the electric plant in question amounts to $454,574; that 
the scrap value of the same foots up to $62,331 ; and that the 
balance between this cost new and scrap value is $392,243. 
This balance represents the total depreciation, or the cost of 
the renewals that must be provided for during the composite 
life of the plant in order to keep the investment intact. As 
this composite life of the plant as a whole is about 17.15 years, 
the average amount per year is about $22,878. 

It should also be explained that with an annual requirement 
for depreciation of $22,878, the total requirements for 75 years 
would amount to $1,715,850. The cost of the renewals actually 
made during this period amount to $1,580,071, ox to $135,779 
less than the amount thus set aside for this purpose. This dif- 
ference represents such depreciation a^ has taken place in the 
property in use, the life of which has not as yet expired. In 
other words, this balance of $135,779 is for depreciation that 
has accrued but which w^ill not have to be met until the prop- 
erty involved has to be replaced. The sum of $1,580,071, which 
was thus given as the cost of the renewals actually made dur- 
ing the period, remains the same regardless of the methods 
under which depreciation is provided for or financed. The cred- 
its to the depreciation reserve, however, or the total amounts 
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that have thus been set aside for depreciation, vary with the 
methods thus employed. This is therefore also true of the 
balance for accrued depreciation. Thus, under a two per cent 
sinking fund basis the credits to this reserve would amount 
to $1,701,891, or to $121,820 in excess of the actual renewals; 
while under a four per cent sinking fund basis the credits would 
foot up to $1,698,760, and the balance to $118,689. For the 
diminishing value method the credits would be $1,815,897, and 
the balance $235,826. For the annuity method the credits would 
be $1,664,777, and the balance for accrued de]>reciation $84,706. 
While the total allowances for depreciation thus exceed the 
total cost of the actual renewals during the period, there are 
many individual years therein when the former a,re the greatest. 

Under the straight line method, the amount that should be 
set aside annually to cover depreciation is obtained by dividing 
the balance between the cost new of the property and its scrap 
value by its estimated life. As in this case this balance, as 
stated, was $392,243, and the composite life of the plant 17.15 
years, the annual amount to be set aside for depreciation is 
$22,878. These faets are illustrated in table 4. This table also 
shows that the annual rate of depreciation varies from 20 per 
cent for the property in the five year group to 1.33 per cent 
for the property in the seventy-five year group. The average 
rate for all of these groups is 5.83 pe,r cent on the depreciable 
amount. 

The straight line method is much more simple and direct 
than any of the other methods. It is advocated by the inter- 
state commerce commission, ,and for certain purposes also by 
the Wisconsin and other state commissions. 

Under the sinking fund method it is assumed that the amounts 
set aside for depreciation a.re invested or used at compound in- 
terest, and that the interest so obtained also goes into the de- 
preciation reserve. Since in this case the interest on the sum 
thus set aside, as well as these sums themselves, becomes a 'part 
of the fund, it necessarily follows that the latter need not be as 
large as would be the case if no interest was allowed thereon. 
On a 2 per cent sinking fund basis the amount that must be an- 
nually charged to operating expenses for depreciation is $19,454, 
or about 4.96 per cent on the property. On a 4 per cent sink- 
ing fund basis, the amount so set aside and charged to expenses 
is $16,543, or about 4.20 per cent on the property. When the 
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interest on balances from this time on also is included, it is 
found that the amounts placed in the fund gradually increase. 
With compound interest at 2 per cent, the annual allowance in- 
creases from $19,454 for the first year, to $23,249 for the tenth 
year, and $26,707 for the seventeenth year, and that at 4 per 
cent compound interest, the annual allowances increases from 
$16,543 for the first year, to $23,545 for the tenth and $30,985 
for the seventeenth year. When both the principal and the 
interest allowances are thus considered, the total amounts thus 
set aside for depreciation -will be found to be considerably 
higher than When the former alone is considered. 

It is seen from these figures that under this method the esti- 
mated depreciation, cr the provisions therefor, are lowest at 
first and are then gradually increasing from year to year. 
This is ako, as a rule, the course that is followed by the earn- 
ings of public utilities. It is further held that it is in accord 
with the course of actual depreciation from the point of view of 
-the service value of the property. As a part of the provisions 
for depreciation is made up of interest allowances on the bal- 
ances in the depreciation fund, it also follows, that, under this 
method, the direct charges to operating expenses for this purpose 
are correspondingly lower. These facts tend to place this method 
in rather favorable light. It is also used by" the Wisconsin 
commission, when it seems to be the method that is best suited 
to the conditions. 

Under the diminishing value method, a certain percentage is 
determined wiiich is first applied to the total cost-value for the 
first year. The depreciation allowance thus obtained is then 
deducted from the original cost-value of the property. The same 
percentage is then applied to this reduced value the second 
year, and to the diminishing values for each year thereafter 
until the end of the estimated life of the plant, when the bal- 
ance remaining should agree with' the scrap value of the prop- 
erty. In this way the base to which depreciation is applied 
during this period is continually diminishing and the annua) 
depreciation allowance is constantly decreasing. 

Under this method the rate fo,r depreciation is high, amount- 
ing, for the plant in question here, to 10.92 per cent. This 
high rate, which helps to make the charges high at first, is 
later on offset by decreases in the amounts to which it is ap- 
plied. Thus it is found that, while the depreciation charge is 
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$49,639 the first year, it has decreased to $44,219 the second 
year, to $17,533 the tenth year, to $9,834 the fifteenth year, 
while at the end of the period it is wiped out entirely, when the 
scrap value only remains. 

In favor cf the diminishing value method it may te said that 
under it the charges are highest during the earlier years, when 
the cost of repairs are the lowest, > and that these charges de- 
crease as the cost of repairs increases. Another argument fre- 



quently offered in support of this method is, that during the 
earlier years the new equipment is competing with old equip- 
ment, while in the latter years it is competing with more efficient 
machines of a better type ; for these and other reasons the plant 
is better able to bear a heavy depreciation charge in the earlier 
years than latei^ on. The obvious objections to the method are 
that it involves a somewhat complicated mathematical calcula- 
tion, that the charges are heaviest in the earliest years of 
the life of a plant, when the earnings may not be sufficient to care 
for the entire cost of production. It would hardly seem to be a 
suitable method for public utilities with a continuous existence. 

The annuity method is based on the assumption that the 
depreciation charges should be high enough to write off the 
value of the property during its life, as well as to cover the 
interest charges from year to year on the gradually diminishing 
value of this property. It is also based on the further assump- 
tion that interest is allowed on the balances in the depreciation 
reserve in much the same way as under the sinking fund method. 
As the annual charge to operating expenses is constant or re- 
mains the same throughout the period, and as the proportion of 
this charge that i^ required to cover the interest is gradually 
decreasing, it necessarily follows that the depreciation charges 
are increasing. These increases in the depreciation charges 
represent the interest that is allowed on the balances in the 
depreciation reserve. That part of the annual charges to op- 
erating expenses which is represented by interest on the value 
of the property, is also credited to the interest accounts. 

When, under this method, six per cent is- allowed for interest 
on the diminishing value of the property on the one hand, and 
on the balances in the depreciation reserve on the other, it is 
found that the annual gross charge to expenses is $41,005, of 
wliich, for the first year, $27,274 represents ipterest, and $13,731 
depreciation. These charges, however, are gradually changing. 



24 DEPRECIATION. 

For the tenth year, for instance, the proportion for interest 
lias decreased to $23,108. For the seventeenth year, again, the 
former has been reduced to $6,124, while the depreciation has 
been increased to $34,881. This method does not seem to be 
used by public utilities, nor is it adapted for such use. 

As to which of these methods of providing for depreciation 
is the most economical, 'is a matter that may be dependent on 
conditions. As depreciation is an operating expense and enters 
into the cost of the services, it would seem that for the con- 
sumers at least, that method is the most advantageous under 
which the annual charge to operating expenses is the lowest, 
for the lower the cost of the services, the lower the rates are 
also apt to be. The method that would seem to best meet this 
condition is the sinking fund method or some method that is 
based on similar principles. Fo,r about the only way in which 
these .charges to operating expenses can be reduced is through 
such use of the balances in the fund or reserve account that 
interest may be obtained thereon. 

Whether this in the same sense also applies to the manage- 
ment or owners of public utilities, is doubtful. It is quite 
likely that, in most cases at least, the management would prefer 
to charge expenses with the full cost of depreciation on the 
straight line basis and to be allowed to use the money in the 
reserve as they see fit, without much of any restrictions as to 
how the income from this use should be applied. At any rate, 
they probably feel that they should not be required to pay a 
higher rate of interest for such use of the balances on the re- 
serve account, than the rate they would bring as savings de- 
posits. That the use of these balances should not be unduly 
restricted is quite obvious. On the other hand, fairness also 
demands that the customers should, to some extent at least, 
share the benefits from such use. 

The facts given in the accompanying tables indicate that the 
amount set aside for depreciation, even when interest allow- 
.ances are included therein, are somewhat lower under the sink- 
ing fund than under the straight line method. This also ap- 
plies to cumulative balances in the reserves. While much de- 
pends upon how these reserves are used and how the returns 
from such use are treated in the records, it is likely that those 
methods are the most economical as well as the most equitable, 
all around, under which depreciation .reserves are credited with 
at l^ast son^ething for the use of its balanc^q. 
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In a growing utility or plant the offsetting assets to the de- 
preciation reserve are quite likely to consist of additions to the 
plant. That is, the amounts set aside for depreciation are more 
likely to have been used for such extensions than to have been 
kept on hand or to have been invested in outside interest bear- 
ing securities or properties. The use of depreciation reserves 
for new- extensions to the plants is also specifically sanctioned 
by the Wisconsin Public Utilities Law, because it provides **that 
moneys in the fund may be expended in new construction, ex- 
tensions or additions to the property of such public utility, or 
invested; and if invested the income from the investment shall 
also be earned in the depreciation fund". 

These provisions were included in the law to meet the de- 
mands of actual conditions. For it frequently happens in prac- " 
tice that diepreciation reserves can be much more advantageously 
ujsed in connection with new extensions than in almost any 
other way. If such funds are placed on deposit or invested in 
quick assets, they are not likely to bring a much higher return 
than four per cent. This is a much lower rate than that which 
the company is likely to have to' pay for additional capital, ^ 

By borrowing, so to say, from the depreciation fund until these «» 

funds are needed for renewals, the company may secure the j*' S» f* 
use of considerable money for capital purposes, on a basis that X - 
is advantageous to itself as well as to its consumers. /ja: q : 

It should be clearly understood, however, that by using the«»— § \ "^ 
depreciation fund for extensions, the owners are only tempol* g ^„ ^ 
rarily relieved from furnishing the necessary capital therefor; ^ —^ "^ 
for in effect the money thus obtained from the depreciation o ^ " 
fund has merely been borrowed, and, like other loans, should be "C 
repaid. It must be restored to the fund when needed therein • 

for renewals. The money by which it is thus repaid may have 
to be obtained in a manner similar to that by which the capital 
for the extensions would have had to be raised at the time they 
were made, had the balance in the depreciation reserve not 
been available for temporary use. 

In order to further illustrate the results obtained under the 
methods employed in this work by the Wisconsin commission, 
two tables are included which show for 23 water works and 23 
electric plants tiie population served, the cost of reproduction 
new of the plants, the per cent condition at th^ time of ap- 
praisal, the present value (that is, the cost new less deprecia- 
tion), the composite life of the depreciable property of the 
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plants, and the annual rate of depreciation on a straight line 
basis. The table covering the water works ^hows, among other 
things, that their composite life ranged from 37 to 62 years and 
that their rate of depreciation ranged from 1.24 to 2.44 per 
cent. The table for the electric plants shows, in a similar 
way, that the coniposite life of these plants varied from 14.69 
to 20.80 years, and that the rate of depreciation ranged from 
2.35 to 6.20 per cent, depending on conditions. These tables 
are numbers 16 and 17. 

• How Depreciation May be Recorded. 

This leads to the question of how depreciation is booked or 
^ treated from an accounting point .of view. Depreciation may, 
of course, be recorded in more than one way. English and 
German accountants favor the writing down of the book value 
of the property. Under this method anticipated losses are 
charged to the depreciation account in the operating expenses, 
or to the loss and gain account, and credited to the property 
accounts. In this way the balances in these property accounts, 
from time to time, represent the value of such property which 
has not been covered by allowances for depreciation. 

Another way is to create a depreciation reserve or liability 
account and place to its credit all allowances that are made for 
the purpose of offsetting losses in plant or property value due 
to depreciation. The corresponding debits are then made to the 
depreciation account in the operating expenses, or to the loss 
and gain account. When property has to be renewed the cost 
new of the same, less scrap value, is charged to the deprecia- 
tion reserve and credited to the cash account. The detailed 
traniiactions, as thus recorded, will disclose what provisions 
have in this way been made for depreciation, as well as just 
how these provisions have been applied for renewals. 

The latter method is that provided in the uniform classifica- 
tion of accounts prescribed by the railroad commission of 
Wisconsin, it being therein provided that as a part of operat- 
ing expenses '* There shall be opened a 'Depreciation account' 
to which shall be charged monthly, crediting the depreciation 
reserve, an amount equal to one-twelfth of the estimated an* 
nual depreciation of the tangible capital in the service of the 
utility". Similar provisions are made in the standard classi- 
fication of accounts of the interstate commerce commission and 
other commissions. 
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This method is usually considered preferable since it allows 
the book value to remain intact, which may be desirable for 
historical reasons and since it discloses a record of what pro- 
visions and what uses have been made of the reserve for de- 
preciation. In order to clearly set forth the purpose of the 
reserve, the depreciation liability item may be shown in the 
balance sheet as a deduction from property, thus intimately 
associating the reserve with the asset it is designed to offset and 
removing it from any connection with surplus with which it 
has no relation. 

The depreciation reserve thus created is a recognition of the 
liability of the undertaking to meet the loss due to depreciation 
when such a less occurs. If such depreciation reserve has been 
set aside out of net earnings actually earned during the year, 
certain asset accounts necessarily exist to offset or care for the 
depreciation requirements when they fall due. A portion of • 
these assets may consist in plant, a portion in current assets, 
and a portion in special funds or cash on hand. In any in- 
vestigation of depreciation charges it is always pertinent to 
inquire just what these offsetting assets are, since the purpose 
of the depreciation reserve is destroyed if quick assets are not 
available to care for needed replacements. 

In order to provide for the continued existence of actual 
assets with which to mejet depreciation, or to provide means 
for such replacements as are necessary, it is often considered the 
part of prudent management to create a depreciation fund or 
asset account to offset the depreciation reserve or liability ac- 
count. Where definite assets are thus set aside the utility is 
enabled at all times to finance replacements, and if the money 
is invested, the accruing interest is easily accounted for and 
becomes an addition to the fund. The expenditures for replace- 
ments are then recorded by crediting the depreciation fund and 
charging the depreciation reserve account, thus simultaneously 
diminishing the liability and reducing the depreciation fund. 

This method is one generally obtaining in European fran- 
chises providing for ultimate. purchase by the government and 
the maintenance of the property until the purchase agreement 
is consummated. Such depreciation funds are also in some cases, 
as stated above, provided for the purpose of covering deprecia- 
tion under the sinking fund method. It is obvious, however, 
that they can only be so created in cases where divisible profits 
are available for such purposes. Depreciation reserve accounts, 



r 

It 



28 DEPRECIATION. 

on the other hand, are not dependent upon immediately avail- 
able profits of this kind and can therefore be created at any 
time. 

In conclusion, I a^ain wish to call your attention to the im- 
portance of depreciation^ and to emphasize its far-reaching ef- 
fect upon the rates, earningS, values, and other features of 
public utilities. I also wish to point to the need for a better 
general understanding of the nature and meaning of. deprecia- 
tion in all its aspects on the part of those who are interested 
therein. While depreciation is now earnestly studied by some, 
it is much neglected by bthers. It is as yet less well under- 
stood by the many than any other equally important problem 
that enters into the operation, management, and regulation of 
public utilities. Failure to fully comprehend that depreciation 
is not only an operating expense, but one of the most import- 
ant items therein, has often led to unjust complaints of ex- 
cessive rates, to overstatements of the profits in the business, 
and to unduly run down conditions of the plants and the serv- 
ice. In some instances at least, it has even been more or less 
responsible for orders by courts and commissions, the justice 
of which has been seriously questioned. Errors of this kind are 
not only out of line with public policy, but in the long run 
they result in serious inconveniences and losses, both to the 
utilities and to the public. 

While such mistakes would seem to be preventable, they can 
apparently not be stopped except through more general dis- 
semination of information and facts which tend to disclose the 
real nature and the full meaning of depreciation. Such in- 
formation and such facts should be obtained from the plants 
themselves. They are more readily available to the manage- 
ment of such plants than to anyone else, and it is to them, also, 
that they are likely to be of the gi'eatest importance. It would 
therefore seem that the managements might properly render 
material assistance in furnishing and distributing such informa- 
tion and facts as will tend to throw light on the more obscure 
and disputed points of this important subject. Organizations, 
such as the one before which I now have the honor of appear- 
ing, through investigations and reports by standing commit- 
tees, or in other ways, can also accomplish a great deal in this 
respect. It is a subject that should also be fully examined and 
reported upon by public service commissions. 
At present there appears to be special need for informatiou 
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which will shed further light on the life of the various classes 
of property in public utility plants, and the methods under 
which this life can best be determined, as well as upon the best 
and most economical methods of financing or providing for such 
depreciation. These questions should be studied and investi- 
gated for individual plants operating under various conditions. 
Tbe^ facts obtained in connection the,rewith should also be care- 
fully collated, analyzed and reported upon. Investigations of 
this kind could hardly fail to be of the greatest value to both 
the utilities and the public. 
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TABLES 

Computations for determining the life of a plant under the 
dollar-year'' method and under the '* straight line'' method 
are illustrated in tables 1 to 4 inclusive. Table 1 shows the com- 
posite life of a typical water works plant as obtained under the 
''dollar-year" method. Table 2 shows the life of the same 
plant as obtained under the second method described, the one 
mostly used by the Wisconsin commission. Tables 3 and 4 il- 
lustrate the same facts for an electric lighting plant. In exam- 
ining these tables it will be noticed that the results are the same 
under both methods. The average life is found to be 61.64 
years for water work^ and 17.15 years for the electric plant. 

Water Works. 

TABLR 1. 
"DOLLAR- YEAR" METHOD. 



Class. 


Life. 

5 
15 
20 
25 

30 
40 
50 

100 


Cost of 
reproduction 
new. 


Scrap 
value. 


Cost new 

less 

scrap. 


t 

Times re- 
newed in 
100 year 
period. 


Dollars 

required 

in 100 

year 

period. 


Dollar- 
years. 


A 
B 
C 
D 

E 
F 
G 
ii 


$245 
2,020 
5,950 
3,177 

23. 193 

19,0('0 

5P,qf4 

208,070 






469 

922 

327 

40 

3,016 

22,121 


$245 
2,020 
5.481 
2,255 

22,868 
19,040 

56,918 
185,949 


20.00 
6.67 
5.00 
4.00 

3.33 
2.50 
2.00 
1.00 


' $4,900 

13,473 

27,405 

9,020 

76,143 

47,600 
1I3,8J^'6 

185,949 


24,500 
202.095 
548,100 
225,500 

2,284,290 

1,904.0(0 

5 694, SCO 

.1».594,9C0 




1.321,699 


Si6,895 


$294,804 




$478,386 


29,478,185 



29,478,185 ,^ih 

Average life — 47Q 'iQtx ' — 61.64 years. \ L /- ' " 

TABLE! 2. 



STRAIGHT LINE METHOD, 



vr. — : — r 

Cla.ss. 


Life. 


Cost of 
reproduction 
new. 

« 


Scrap 
value. 


Cost new 
less scrap. 


• 
Annual 
per cent of 
deprecia- 
tion. 


Annual 
aiiiount 
required to 
cover depre- 
ciation. 


A 

B 
C 
D 

E 
F 
G 

li 


5 
15 

20 
25 

30 

40 

50 

100 


$245 
2.020 
5,950 
3,177 

23,193 

19.0>0 

59,964 

208.070 






469 

922 

327 

40 

3,016 

22,121 


$245 
2,020 
?,4Sl 
2,255 

22.8t^6 

19,040 

.56,948 

185,949 


20 00 
6.67 
5.00 
4.00 

3. as 

2.50 
2.00 
1.00 


149 

135 

274 

90 

761 

476 

1,139 

1.859 




$321,699 


$26,895 


$294,804 




$i.7S3 




■- 





294, 804 
Average life ^ r^^ 



61.64 years. 
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Electric Lighting and Power Plant. 

TABLE 3. 
•DOLLAR-YEAR" METHOD. 



Glass. 


Life. 

5 

8 
10 
12 
15 

16 
20 
25 
50 
60 
75 


Cost of 

reproduction 

new. 


Scrap 
value. 


Cost 

new. 

less 

scrap. 


Times re- 
newed in 
75 year 
period. 


Dollars 
reauired 
in 75 year 

period. 


- 

Dollar 
years. 


A 
B 
C 
D 
E 

F 

G 

H 

I 

J 

K 


1210 

7,124 

17,361 

26,272 

143,470 

65,632 
113,336 
43,747 
14,337 
1,165 
21,920 


10 

14 

153 



11,920 

33,375 

9,239 

7,631 








S210 

7,110 

17,208 

26,272 

131,550 

32,258 
104,097 
.%.116 
14.337 
1,165 
21,920 


15.00 
9.38 
7.50 
6.25 
5.00 

4.69 
3.75 
3.00 
1.50 
1.25 
1.00 


$3,150 

66,692 

12»,060 

164,200 

657,750 

151,290 
390,364 
108,348 

21,506 
1,456 

21,920 


15,750 

533,536 

1,290,600 

1,970,400 

9,866,250 

2,420,640 
7.807,280 
2.708,700 
1,075,300 
87,360 
1,644,000 




$1545,74 
12% overhead. 


863,331 


1392,243 
47,069 




$1,715,736 

• 


29,419,816 














• 


$439,312 





Average life 



29.419,861 
1,715,736 



17.15 years. 



TABLE 4. 
STRAIGHT LINE METHOD. 











» 




Annual 






Cost of 




^*f A- 


Annual per 


amount re- 


Class. 


Life. 


reproduction 


Scrap 

1 


Cost new 


cent of de- 


quired to 






new. 


value. 


less scrap. 


preciation. 


cover de- 
preciation. 


A 


5 


$210 


10 


$210 


20.00 


$42 


B 


8 


7,124 


14 


7,110 


12.50 


889 


C 


10 


17,361 


153 


17,208 


10.00 


1,721 


D 


12 


2d, 272 





26,272 


8.33 


2,188 


E 


15 


143,470 


11,920 


131,550 


6;67 


8,774 


F 


16 


65,632 


33,374 


32,258 


6.25 


2,016 


G 


20 


113,336 


9,239 


104,097 


5.00 


5,205 


H 


25 


43,747 


7.631 


36.116 


4.00 


1.445 


r 


50 


14.337 





14,337 


2.00 


287 


J 


60 


1,165 





1,165 


1.67 


19 


K 


75 


21,920 





21,920 


1.33 


292 




$454,574 
12% overhead 


$62,331 


$392,243 
47,069 




$22,878 






2.745 












$439,312 




$25,623 



392, 243 
Average life 93 878^= 17.15 years. 



Formula: >S = total cost new less scrap; F= total annual fund; 
A^=life. N= ~ 
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TABLE 5. 
SINKING FUND METHOD {2 per cent). 



Glass. 


Life. 


Cost of 
reprodaction 
new. 


Scrap * 
value. 


Ck)stnew 
less scrap. 


Annual per 

cent re- 
served on 2 
per cent 
basis. 


Annual 
fund. 


A 
B 
C 
D 
E 

P 
O 
H 

I 
J 
K 


5 

'8 
10 
12 
15 

16 
20 
25 
SO 
60 
75 


S210 

7,124 

17,361 

26,272 

143,470 

65,632 
113.396 
43.747 
14.337 
1.165 
21.920 


10 

14 

153 


11.920 

33.374 

9,239 

7.631 








1210 

7.110 

17,208 

26,272 

131.550 

32.258 

104,097 

36,116 

14,3.^7 

1.165 

21,920 


19.21 

11.65 

9.13 

7.46 

5.78 

5.36 
4.12 
3.12 
1,18 
.88 
.58 


$10 

828 

1,571 

1,960 

7,604 

1,729 
4,289 
1,127 

169 
10 

127 




f 154. 574 
12% overhead 


162.331 


$382,243 
47,069 




$19,454 






2,334 












$439,312 




$21,788 






» 



19.454 
Average life 390 043 =-^^^^ = ^'^- 1® y«ars. 

Formula: .04959 = 



.02 



(1.02)^—1. 



TABLE 6. 
SINKING FUND METHOD. (4 percent) 













Annual per 




Class. 


Life. 


Cost of 
reproduction 
new.- 


Scrap value. 


Cost new 
less scrap. 


cent re- 
served on 
4 per cent 
basis. 


Annual 
fund. 


A 


5 


$210 


$0 


1 $210 


18.46 


$39' 


B 


8 


7,124 


14 


7,110 


10.85 


771 


C 


10 


17,361 


153 


17,208 


8.33 


1.438 


D 


12 


26,272 





26,272 


6.65 


1,747 


E 


15 


143,470 


11,920 


131,550 


4.99 


6,564 


P 


16 


65,632 


33. .374 


32.238 


4.58 


1,478 


G 


20 


113,336 


9,239 


104,aw 


3.36 


3,498 


H 


25 


43,747 


7,631 


36,116 


2.40 


867 


I 


50 


14,337 





14,337 


.65 


93 


J 


60 


l,16i 





1,165 


.42 


5 


K 


75 


21,920 





21.920 


.22 


48 




$154,574 


$62,331 


$392,243 




$16,543 






12$(> overhead. 




47,069 




1,985 












$139,312 




118.528 









16 543 
Average life 390* 243 ^^ •04217 = 17.01 years. 

.04 



Formula:— .04217 = 



(1.04)^ 
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TABLE 7. 
DIMINISHING VALUE METHOD. 



Year. 



1 

2 

3 

4....: 

5 

6 

7 

8 

9 , 

10 

11 

12 

13 

14 : 

15. 

16. , 

17 

18 .. 

18.15 residual value 



Value at besriu- 
niufir of year. 



Depreciation at 

10.92 per cent of 

dimini^iDfiT 

value. 



1454,574 
404,935 
360,716 . 
321,326 
286,237 


$49,639 
44,219 
39,390 
35,089 
31,257 


254,980 
227,136 
202,333 
180,238 
160,556 


27.844 
24,803 
22.095 
19,682 
17,533 


143,023 
127,405 
113.492 
101,099 
90,059 


15,618 
13,913 
12,393 
11,040 
9.834 


80,225 
71,464 
63,660 

1«2 «17 


8.761 
7,804 
1.043 



1391,957 



Formula: r = 1 — -y^/ ^^ ; r = rate: n = life; v^ = cost new; 



V 

V, = scrap value. 



1/ 454, 574 



Lo^. 62,331 = 4.79470 
454,574 = 5.65760 



ti 



9.13710-10 



9.13710—10 



= 9.94978 - 10 =.8908 



17.15 
r = 1 - .8908 = .1092 or 10.92% 

^Owinff to the elimination of fractions tlie balance does not exactly correspond 
with the assumed residual value. 
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TABLE 8. 
ANNUITY METHOD. 



Year. 


Cost price 

or balance 

atbeiriQDlDff 

of each year. 


Interest 
(6 percent.) 


Cost price 

plus 

interest. 


Gross 

depreciation 

cliarfre. 


Balance. 


Gross 

depreciation 

.cbargreless 

interest. 


1 
3 
3 
4 
5 


S454,574 
440,843 
426,289 
410,861 
394,508 


$27,274 
26.451 
25,577 
24,652 
23,670 


$481,848 
467,294 
451,866 
435,513 

418, 178 


$41,005 
41,005 
41,005 
41,005 
41,005 


$440,843 
426,289 
410,861 
394,508 
377,173 


$13,731 
14,554 
15,4S8 
16,353 
17,335 


6 
7 
8 
9 
10 


377.173 
358,798 
339,321 
318,675 
296,791 


22,630 
21.528 
20,359 
19,121 

17,807 


3)9,803 
3H0,326 
359,680 
3.i7,796 
314,598 


41,005 
41,005 
41,005 
41,005 
41,005 


3.58,798 
339,321 
318,675 
296,791 
273,593 


18,375 
19,477 
20,646 
21,884 
23, 198 


11 
12 
13 
14 

15 


273,593 
249,004 
222,939 
195,310 
166,024 


16,416 

- 14.940 

13,.?76 

11.719 

9,961 


290,009 
263,944 
23tJ,3l5 
20r,029 
175,985 


41,005 
41,005 
41,005 
41,005 
41,005 


249,004 
222,939 
195,310 
166,024 
134,980 


24,589 
26.065 
27,629 
29,2^86 
31,G44 


16 
17 
17.15 


134,980 

102,074 

67,193 


8,099 

6,124 

605 


143,079 

108, 198 

67,798 


41,005 

41,005 

6,151 


102,074 
67,193 
61,647 


32,906 

34,881 

5,546 




'61,647 






703,236 




392,927 


) 











Formula: 



D=Vi.ir*- VsH-^^i^- 



R^-l 



K -1 
D = deprociatioii; V = cost new; V = scrap value; R = 1 plus rate 

of interest; n = average life. 

D = 454,574(1.06)''— 62,331-^ 



(1.06) 



- 1 



1.717 
= 1,235,078 - 62,331 ^ -^ 

^=1,172,747 ^28.6 
= 41,005 

* Owing to elimination of fractions tlie balance does not exactly correspond with 
assumed residual value. 
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TABLE 0. 

COMPARISON OF ANNUAL RESERVES SET ASIDE TO COVER DEPRECI- 
ATION UNDER STRAIGHT LINE, SINKING FUND, DIMINISHING VALUE, 

AND ANNUITY METHODS. 





(Table 4.) 


(Table 5.) 


(Table 6.) 


(Table 7.) 


(Table 8.) 


Year. 


Straigrht 
line. 


2 per cent 

sinking: 

fund. 


4 per cent 

sinkiner 

fund. 


Diminishingr 

value. 

• 


Annuity 
(grross chargre 
less interest.) 


1 


$22,878 
22,878 
22,878 
22,878 
22,878 

22,878 
22,878 
22,878 
.22,878 
22,878 

22.878 
22,878 
22,878 
22,878 
22,878 

22,878 

22,878 

3,431 


19,454 
19,843 
20,240 
20,645 
21,057 

21,479 
21,909 
22,347 
22,794 
23,249 

23,712 
24, 189 
24.672 
25,166 
25,670 

26, 183 
2d, 707 * 
»3,112 


$16,543 
17,205 
17,893 
18,609 
19,352 

20,126 
20,932 
21,769 
22,641 
23,545 » 

24,487 
25,468 
26,485 
27,546 
28,647 

29,79^ 

30,985 

^65 


$49,639 
44,219 
39,390 
35,089 
31,257 

27,844 
24,803 
22,095 
19,682 


$13,731 


2 


14,554 


3 


15,428 


4 


16, 353 


5 


17.335 


• 

6 


18,375 


7 


19,477 


8 


20,646 


9 


21.J^H4 


10 


17,533 2a 1«8 


11 


15,618 
13,913 
12,393 
11,040 
9,834 

8,761 
7, ►04 
1,043 


24,589 


12 


26,065 


13 

14 


27,629 
29,286 


15 


31,044 


16 


32,906 


17 


34,881 


17.15 


5,546 


Total.... 


$J92,357 


$392,428 


$392, 190 


$391,957 


$392,92? 



MB year. 
«. 01 year. 
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TABLE 10. 

RELATION OF DEPRECIATION CHARGES TO DEPRECIATION RESERVE 

Stbaiqht Lins Basis— Htpothbticaij Elbctbic Plant. 
Italic Uttnres denote deficits. 



• 

Period from 


Char^re. 


Credit. 


Credit 
balance. 


Cumulative 
batence. 


1st to 5th 

6th to 8th 

0th to 10th 

11th to 12th 

13th to 15th 


• 

year 

ti 

•« 
it 
t< 


inclusive 

tt 

tt 

ti 

tt 


1210 

7.110 

17,418 

26,272 

131,760 


1114,390 
68,634 
45,756 
45,756 
68,634 


f 114, 180 
61,524 
28,338 
19,484 
63,126 


SI14.180 
175.704 
204,042 
223,5?6 
ieO,400 


16th to 16th 
17th to 20th 
21st to 24th 
25th to 25th 
26th to 30th 


41 
(t 
it 
tt 
tt 


it 
it 
ii 
it 
it 


39,36S 

121,515 

33,382 

^.326 « 

148,968 


22,878 
91,512 
91,512 
22,878. 
114,390 


16.490 
90,003 
58,130 
13,448 
34,578 


143,910 
113,907 
172,087 
158,588 
124,011 


31st to 32nd 
33rd to 35th 
36th to 36th 
37th to 40th 
41st to 45th 


it 

ia 

• It 

ti 

t* 


ti 

tt 
ti 

1 1 


39.368 
210 

26,272 
128,625 
131.760 


45,756 
68,634 

22,878 

91,512 

114,390 


6,388 
68.424 

3,394 
37,lt3 
17,370 


130,399 
198,823 
195,429 
158,316 
140,946 


46th to 48th 
48th to 50th 
51st to 55th 
56th to flOth 
57th to 60th 


it 
ti 
it 
ti 

it 


tt 
ti 
ti 
ti 
•• 


65,640 

57,871 

210 

7.110 

280,502 


68,634 
45,756 
114.390 
22,878 
91,512 


2.994 
12,116 

114,180 
15,768 

188,980 


143,940 
131,825 
246,005 
261,773 
72,783 


61st to 64th 
65th to 65th 
66th to 7(th 
71st to 72nd 
73rd to 75th 


ti 
it 
tt 
it 

it 


ct 
ii 
tt 
tt 

i. 


39,368 

210 

17.418 

33,382 

189.796 


91,512 
22,878 
114, 3P0 
45.756 
68,634 


52,144 

22,668 

96.972 

12,374 

121,162 


124,927 
147,695 
244,567 
256,e4l 
136,779 




$1,580,071 


11,715.850 


•135,779 
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TABLE 11. 

RELATION OF DEPRECIA.TION CHARGES TO DEPRECIATION RESERVE. 

2 Pbb Cent Sinking Fund Basis.— HYPOTHBTiOAii Electbio Plant. 
italic fifiTures denote deficits. 



Period from 


Charere. 


Credit. 


Credit 
balance. 


Cumulative 
balance. 


1st to 5th ye 

5th to 8th * 

9th to 10th • 

nth to 12th * 

13th to 15th ' 


lar inc 


« I2t0 

7,110 

17.418 

26,272 

131,760 


$101,239 
65,735 
46.043 
47,901 
75,508 


$101,029 
58,625 
28,625 
21.629 
56,262 


$101,029 
159,654 
188,279 
209,908 
153.666 


16th to 16th ' 
17th to 20th ' 
2l8t to 24th ' 
25th to 25th * 
26th to 30th * 


•••••••••••• ■ 


39,368 

121,515 

33,382 

36.326 

148,968 


26,183 
86.244 
85,090 
22,347 
118.616 


13,185 
35,271 
51,708 
13,979 
30,362 


140,471 
105,200 
156,908 
142.949 
112,577 


31st to 32nd ' 
33rd to 35th ' 
36th to 36th * 
37th to 40th ' 
41st to 45th * 




39,368 
210 

26,272 
128,625 
131,760 


50,836 
72,344 
19,843 
83,421 
114,011 


11,468 
72,134 
6,429 
46,204 
17,74$ 


124,045 
196,179 
189,750 
144,546 
126,797 


46th to 48th * 
49th to 50th ' 
51st to 55th * 
56th to 56th * 
57th to 60th * 




65,640 

57,871 

210 

7.110 

280.502 


74,027 
51,853 
106,889 
21,057 
88»529 


8,387 
6,018 

106,679 
13,947 

191,973 


135.184 
129,166 
235,845 
249,792 

57,819 


61st to 64th ' 
65th to 65th ' 
66th to 70th ' 
71st to 72nd ' 
73rd to 75th ' 




39,368 

210 

17.418 

33,382 

189,796 


95.822 
25,166 
117,857 
40.885 
64,445 


56,454 
24,956 

100,439 
7,503 

125,361 


114.273 
139.229 
239,668 
247.171 
121,820 




11,580,071 


$1,701,891 


$121,820 




< -jz L 





xl 



A, 
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TABLE 12. 

RELATION OF DEPRECIATION CHARGES TO DEPRECIATION RESERVE, 

4 Per Cent Sinking Funi> Basis.— Hypothetical Elbotkic Plant. 
Italic figures denote deficits. 



Period from 


Charsre. 


Credit. 


Credit 
balance. 


Cumulative 
balance. 


1st to 5th year inclusive 

6thto 8th " ** 

9th to 10th '* " 

11th to 12th " '• 

13th to 15th ** " 


1210 

7,110 

17.418 

26,272 

131,760 


189,602 
62,827 
46,188 
49,955 

82,678 


189,392 
55,717 

28,768 
23,683 
49,082 


S89,392 
145.109 
173,877 
197,560 

148,478 


16th to 16th " " 

17th to 20th " '* ...... 

21sttoa4th " " 

25th to 25th •' *' 

26thto30th " •' 


39,368 

121.515 

33,382 

36,32i« 

.148,968 


29,792 
82,626 
79,019 
21,769 
122,626 


9,576 
38,889 
45,637 
14,557 . 
26,342 


138,902 
100,013 
145,650 
131,093 
104.751 


31st to 32nd " " 

33rd to 35th " " 

36th to 36th '* '* 

37th to 40th *' '• 

41st to 45th •* •' ...... 


39,368 
210 

23,272 
128,625 
131,760 


56,193 
77,320 
17,205 
75,980 
113,374 


16,825 
77,110 

9,067 
52,645 
18,386 


121,576 
198,686 
189,619 
136,974 

118,588 


46thto48th ** " 

49th to 50th " *' 

5lstto55th " " 

56th to 56th *' " 

57th to 60th " " 


. 65,640 

57,871 

210 

7,110 

280,502 


79,499 
58,439 
101,235 
19,352 
85,468 


13,859 

568 

101,025 

12.242 
195,034 


132,447 
133,015 
234,040 
246.282 
51,348 


61stto64th '• " 

65th to 65th " " 

66th to 70th " " 

71st to 72nd " '* ...... 

73rd to 75th " ** 


39.368 

210 

17,418 

35,382 

189,796 


99,985 
27,546 
123,172 
36.502 
60,410 


60,617 
27,336 

105,754 
.3,120 

m,386 


111,865 
139,201 
244,955 
248,075 
118,689 




fl, 580, 071 


91,698,760 


$118,689 
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TABLE 13. 

RELA.TION OF DEPRE0IA.TION CHARGES TO DEPRECIATION RESERVE. 
Diminishing VAiitrs Basis.— Hypothetical Elbctric Pi/Ant. 
Italic flfiTures denote deficits. 



Period from 


Charge. 


Credit. 


Credit 
balance. 


Cumulative 
balance. 


1st to 5th 


Fear inc 


$210 

7,110 

17,418 

26,272 

131.760 

39,368 

121.515 

33,382 

36,326 

148,968 

39,368 
210 

26,272 
128,625 
131,760 

65,640 

57,871 

210 

7,110 

280,502 

39,368 

210 

17,418 

33,382 

189,796 


$199,594 
74,742 
37,215 
29,531 
33,267 

8,761 

141,052 

118,993 

22,09S 

79,139 

20,874 
6ri,204 
44,219 
133, 5S0 
99,731 

37,346 
18,595 
176, 141 
31,257 
94,424 

59,457 
11,040 
120,257 
74,479 
83,904 


$199,384 

67,632 

19,797 

3,259 

98,493 

30.607 
19,537 
85.611 
14.231 
69, 82^ 

18.494 
65.994 
17,947 
4,955 
32,029 

28.294 

39,276 

175,931 

24,147 

186,078 

20,089 
10,830 

102,839 
41.097 

105,892 


$199,384 


6th *' 8th 

9th" 10th 

nth'* 12th 

13th ** 15th 


,j ,, \» • ' • 


267,016 
28«>.8I3 
290,072 
191,579 


16th '* leth 




160,972 


17th '• 20th 




180,509 


21st " 24th 




266,120 


25th" 25th 
26th" 30th 




251,889 
182,060 


V 

31st " 32nd 




163,566 


33rd " 35th 




229.560 


36th " 36th 




247,507 


37 th " 40th 




252,462 


41st " 45th 




220,433 


46th *' 48th 




192,139 


4Pth " 50th 




152,863 


51 St " 55th 




328,794 


56th " 56th 




352.941 


57th •* COth 




166,863 


61st " 64th 




186,952 


65th" 65th 
66th *' 70th 




197,782 
300,621 


71st * 72nd 
73rd " 75th 




341,718 
235,826 










$1,580,071 


$1,815,897 

• 


$235,826 
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TABLE 14. 

RELATION OP DEPRECIATION CHARGES TO DEPRECIATION RESERVE. 

Annditt Method.— Hypothbtioal. Electric Plant. 
Italic figures denote deficits. 



Period from 



1st to 5th year iDC 

6th to 8th " 

8th to 10th '* 

nth to 12th •* " 

13th to 15th ** 

16th to 16th " 

17th to 20th *' 

21st to 24th " 

25th to 25th '* 

26th to 30th ** 

31st to 32nd " 

3Trd to 35th " 

36th to 36th ** '* 

37th to 40th " '• 

41st to 45th " 

46th to 48th " *' 

49th to 50th " •* 

51st to 55th '* 

56th to 56th ** 

57th.toe0th " " 

6l8t to 64th ** 

65th to 65th •* " 

66th to 70th " 

71st to 72nd " 

73rd to 75th '* ** 



Charire. 



1210 

7.110 

17,418 

26,272 

131,760 

39,368 

121,515 

33,382 

36,326 

148,968 

39.368 
210 

26,272 
128,625 
131,760 

65,640 

57,871 

219 

7,110 

280,502 

39,368 

210 

17,418 

33,382 

189,796 



Credit. 



Si, 580, 071 



$77.40] 
58.406 
45,662 
50,654 
87,959 

32.906 

71,540 

20,646 

123,365 

60,330 
81,518 
14.554 
67,491 
109,794 

82,980 
63,950 
94.947 
17..H35 
80,332 

101,481 
29,286 

127,116 
31.781 
55,187 



Credit 
balance. 



•1,664,777 



$77,191 
M,388 
27,664 
24. .%2 
43,801 

6.4B2 
42,921 
3S,158 
15,680 
25,603 

20,962 
81.308 
11,718 
61,134 
21y966 

17,340 

6,079 

94,737 

10,225 

200,120 

62,11^ 
29,076 

100,698 
1,601 

134,609 



Cumulative 
balance. 



$84,706 



$77,191 
128,579 
156,243 
180,625 
136,824 

130,362 

87,441 

125,599 

109.919 

84,316 

105.278 
186.586 
174,868 
113,734 
91,768 

109,198 
115,187 
209,924 
220,149 
20,029 

82,142 
111,218 
220,916 
219,315 

84.706 
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TABLE 15. 

COMPARISON OF THE CUMULATIVE BALANCES AS DETERMINED BY 
STRAIGHT LINE, SINKING FUND, DIMINISHING VALUE, AND 

ANNUITY METHODS. 

Hypothetical Electric Plant. 



At end of 5th year 

*• " 10th " 

" " 12th ** 

•• •* 15th " 

** " 16th " 

** " 20th " 

" " 24th " 

;; ;; 25th ;; 

tfui n .... ... 

" " 32nd *' 

35th " 

" " 36th '* 

40th '• 

45th " 

" '* 48th *' 

'* *• 50th " 

;; ;; 55th ;; ......... 

Doxn ..... . • . 

60th '• 

" " 64th " 

66th " 

70th ** 

72nd • 

75th " 

Total 



Straight 
line. 



$114,180 
175,704 
204.042 
223,526 
160,400 

143,910 
113,907 
172,037 
If 8. 589 
124,011 

130,399 
198.823 
195,429 
158.316 
140,946 

143,940 
131,825 
246,005 
261,773 
72,763 

124.927 
147,695 
244,567 
256.941 
135,779 



2 per cent 

sinking 

fund. 



S'01,029 
159,654 

188.279 
209,908 
153,656 

140.471 
105.200 
156,908 
142,929 
112,577 

124,045 
196,179 
189,750 
144,546 
126,797 

135,184 
129,166 
235,845 
249,792 

57,819 

114.273 
130,229 
239,668 
247,171 
121,820 



4 per cent 

sinking 

fund . 



•89,392 
145, 109 
173,877 
197,560 

148,478 

138.902 
100.013 
145.650 
131,093 
104,751 

121,576 
198,686 
189,619 
136,974 

118,588 

132,447 
133,015 
234,040 
246,282 
51,248 

111,865 
139,201 
244.955 
248,075 
118,669 



$4,180,454 $3,921,895 



Dimin- 
ishing 
value. 



$199,384 
267,016 
286,813 
290,072 
191,579 

160,972 
180,509 
266,120 
251,889 
182,060 

163,566 
229,560 
247,507 
252,462 
220,433 

192,139 
152,863 
32»,794 
352,941 
166,863 

186.962 
197,782 
300,621 
341,718 
235,826 



$3,800,085 , $5,846,441 



Annuity 
method. 



$77,191 
128,579 
156,243 
180,625 
136,824 

130,362 

87,441 

125.599 

109,919 

84,316 

105,278 
186,586 
174,668 
113,734 
91.768 

109.108 
115,187 
209,924 
220,149 
20,029 

82,142 
111,218 
220 916 
219,315 

84, 



?06 



$3,282,027 
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TABLE 16. 



DEPRECIATION RESERVES, 



Utility . 


Popula- 
tion of 
city (1910 
census). 


Cost of 
repro- 
duction 
new. 


Per cent 
condi- 
tion. 


Present 
value. 


Compos- 
ite life 

(straijThl 

line), 

years. 


Compos- 
ite life (4 
per cent 
sinkiner 
fund), 
years. 


Annual 
fund 

(straierht 
line). 


Per cent 
of fund 
total 
prop- 
erty, in- 
cludinur 
land. 


A. 


40,384 


1690.001 


94.6 


$653,070 


67.29 


58,00 


$8,548 


1.24 


B. 


25,531 


531,020 


93.4 


496,346 


49.86 


44.34 


8,212 


1.55 


C. 


11,594 


401,581 


94.0 


377.517 


63.11 


56.25 


5,642 


1.41 


D. 


16,773 


268,687 


84.6 


. 227,445 


51.96 


47.68 


4.458 


1,66 


fi. 


14,610 


318,327 


91.5 


291,022 


61.62 


56.95. 


4,784 


1.50 


F. 


«,893 


185.148 


92.3 


170.824 


67.60 


59.60 


2,464 


1.33 


G. 


8,692 


127.897 


88.4 


113,060 


f 4S 11 


55.74 


2,325 


1.82 


H. 


5.629 
3,793 


109,432 
101,360 


94 7 
93.1 


100,502 
94,319 


60.55 
44.76 


53.30 
44.16 






I. 


1,145 


*' i.is 


J. 


7,196 


84,276 


90.2 


77,201 


60.03 


55.57 


1,076 


1.28 


K. 


5.036 


73,493 


90.1 


66,216 


56.99 


50.65 


1,163 


1.58 


L. 


3,830 


61.139 


92.0 


56,285 


66.33 


1 58.38 


812 


1.33 


M. 


2.675 


36,947 


92.2 


34,072 


55.51 


51.07 


577 


1.56 


N. 


2,907 


36.899 


90.1 


33,225 


59.31 


51.75 


518 


1.40 


O. 


2,582 


49,855 


92.9 


46,315 


54.66 


48.69 


748 


1.50 


P. 


1.808 


23.138 


89.9 


20,804 


69.77 


62.04 


286 


1.24 


Q. 


1,833 


11,784 


79.6 


9,937 


3».49 


37.00 


288 


2.44 


R. 


804 


8.115 


90.6 


7,334 


40.40 


45.75 


162 


2.00 


S. 


15,125 


242.327 


92.0 


224,483 


62.90 


58.12 


2,901 


1.20 


T. 


13.027 


22U,382 


92.9 


204,716 


66.19 


58.51 


2,472 


1.12 


U. 


13,894 


217.611 


93.1 


202,579 


63,69 


56.21 


2.784 


1.28 


V. 


18,797 


309.449 


90.2 


279.312 


53.49 


46.93 


8,088 


2.61 


w. 


6.324 


120,816 
1183.899 


91.7 


110,42d 


55 16 
57.55 


49.33 


1,839 


1.52 


Arith.av 


10,076 


91.0 


$169,435 


52.43 


$2,788 


1.53 
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Wisconsin Electric Utilities. 



TABLE 17. 



DEPRECIATION RESERVES. 













Composite 




Per cent of 




Popula- 


Cost of re- 


Per cent 




life 


Annual 


fund to 


Utility. 


tlOQ of 


produc- 


condi- 


Present 


(straisrht 
line). 


fund 


total 




city (1910 


tion new. 


tion. 


value. 


(straight 


property 




census)*. 








years. 


line)* 


IneludiniT 
land. 


A. 


40,384 


$342,624 


74.1 


$253,766 


17.91 


$16,310 


4.76 


B. 


30,417 


478.501 


79.4 


379,825 


17.15 


22,876 


4.78 


C. 


18,797 


154,023 


77.4 


119,186 


15.55 


8,883 


5.76 


D. 


15,125 


178,610 


83.7 


149,581 


18.18 


9,313 


5.21 


E. 


8,893 


75,773 


65.3 


43,484 


15.60 


4.650 


6.14 


F. 


5,783 


47,230 


80.9 


38, 193 


15.49 


2.611 


5.53 


G. 


4,717 


^51,480 


74.6 


ns,436 


19.45 


2,119 


4.12 


H. 


4.477 


156.492 


77.2 


143,593 


H.97 


2,896 


5.13 


I. 


r 3,2U 


137,. 583 


75.7 


^28,440 


17,31 


1,945 


5.17 


• J. 


2,tii)2 


27,418 


63.4 


17,389 


16.75 


1.478 


5.39 


K. 


2,652 


35,752 


81.5 


29,152 


16.02 


1.928 


5.39 


L. 


2,582 


41,511 


805 


33,415 


19.29 


1,712 


4.13 


M. 


2,450 


26,142 


62.0 


16,223 


14.69 


1,50^ 


5.77 


N. 


1,860 


25,660 


70.8 


18, 171 


15,71 


1,191 


4.64 


O. 


1,833 


21,180 


80.3 


17,015 


22.38 


779 


3.65 


P. 


1.803 


» 19, 524 


76.8 


114,985 


20.80 


1.210 


6.20 


Q. 


919 


11,865 


97.4 


11,557 


15.09 


687 


5.79 


R. 


, 425 


17,559 


85.0 


14,917 


18.25 


647 


3.6S 


S. 


25,531 


443,159 


78.9 


349,846 


17.02 


24,694 


5.57 


T. 


25,236 


119,505 


79.9 


95,490 


16.73 


5,84'3 


4.89 


U. 


11,594 


80,079 


71.8 


57,501 


16.03 


1.884 


2.35 


V.» 


5,036 


93, 139 


70.4 


65,567 


17.54 


3.874 


4.16 


W. 


3,739 


35,804 


75.1 


26,899 


18.24 


1,861 


5.2*} 


Arlth. 














aver- 
















4tffe.. . 


9,573 


1105,244 


76.6 


' $81,245 


17.31 


$5,257 


4.93 



'Does not Include land. 
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